A simplified model for subsurface flow computation is developed by splitting the continuity equation on the flow into vertical and horizontal directions based on the evaluation that the major part of the lateral flow occurs in the saturated zone. This model is combined with the surface flow model on the channel network and applied to the Abukuma River watershed of 5,400km2 area to reproduce the flood in 1998 . Discharge hydrograph computed by this model shows good agreement with the observed one and remarkable improvement from the surface flow model.
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